The article studies social differentials in non-employment among individuals who had been employed in 2001 following hospital admission for musculoskeletal disorders, by gender, educational level, and country of birth, in Stockholm County during [2001][2002][2003][2004][2005][2006]. Individually linked population registers on health service use and sociodemographic characteristics were used. Individuals ages 25 to 59, living in Stockholm County and having employment in 2001, were followed until 2006. Annual age-standardized employment rates were calculated for people admitted to the hospital and diagnosed with a musculoskeletal disorder (n = 1,888) and compared to a reference group of others in employment. Multivariate Cox regression analysis was used to calculate the hazard risks of non-employment in 2006. Both women and men admitted to the hospital had lower age-standardized employment rates compared to the reference group and were at higher risk of non-employment. The hazard risk of non-employment was significantly higher among women and men with short education and among foreign-born individuals. Employment consequences of musculoskeletal disorders seem to be unequally distributed between different social groups, with women, people with short education, and people born outside Sweden more likely to be non-employed.
disability (1) . This increases the risk of financial hardship and social exclusion for the individual and generates an economic burden on society (2) .
Labor market exclusion results from an interaction between the individual's ability to work and the social and labor market policy environment, and varies between the European countries. The Swedish welfare system is characterized by universal and collective social policies, aiming at equitable social conditions and commitment to full employment (3) . The tax-financed welfare programs include active labor market policies and an income maintenance system (4) . The unemployment insurance and sickness insurance benefits are important parts of this system. Comparative studies have suggested that active labor market policies, such as the Swedish and Norwegian, were more successful in keeping chronically ill and disabled people in employment, compared to the British or Canadian approaches (5) (6) (7) .
In recent decades, lower employment rates among chronically ill and disabled people may also have been influenced by economic downturns and deindustrialization (8) . Modern working life has changed considerably during this period. Swedish studies have shown that requirements for highly skilled labor have gradually increased over the years at the expense of low-skilled jobs (9) . A similar development was seen for high-strain versus low-strain jobs (10) . In addition, employment insecurity has increased, which particularly has affected low-skilled workers (11) . Since the mid-1990s, there have been major restrictive changes in the Swedish vocational rehabilitation system and fewer alternative employments for people with limited work capacity (12) .
Subsequent to structural changes in the labor market and the policy system in the 1990s, an increasing number of people were excluded from the workforce into non-employment. Swedish unemployment rates gradually increased from the late 1980s and remained at a permanent high level (13, 14) . Another example of non-employment is people on disability pension, a part of the income maintenance system aimed at individuals with permanently reduced work capacity (15) . The number of newly granted disability benefits has varied over the years, but increased considerably in the early 2000s and peaked in 2004 (16) . The total number of disability pensioners increased from 400,000 people in 2004 to more than one-half million people in 2006 (17) .
Musculoskeletal disorders are a major cause of long-term sickness absence and disability pensions in Sweden and may be used as a tracer condition in relation to development of the Swedish labor market (18) . Labor market policies may not fully compensate for changes in working life and may affect the social consequences of disease. A previous study has shown that people with longstanding illness have a weaker position in the labor market that is socially patterned (19) . Thus, certain groups¾such as women, people with short education, and foreign-born people¾may be more affected by the changes and consequently generate social differentials in the health-related exclusion from the labor market. In general, these groups have a more insecure position in the labor market; factors such as discrimination and a segregated labor market may also influence their attachment to the labor market. The educational level among foreign-born people is generally lower than among Swedish-born, although it varies among migrant groups (20) . However, studies have shown that employment rates among well-educated foreign-born people are lower compared to Swedishborn people with a similar educational background (21) .
We hypothesize that certain groups may be more likely to have adverse social consequences of a musculoskeletal disorder (MSD) than others. The study analyzes social differentials in non-employment among people who were employed in 2001, following hospital admission for a MSD, by gender, educational level, and country of birth, in Stockholm County between 2001 and 2006.
METHODS
Information on the individuals' clinical diagnosis was obtained from administrative data on health service use from the VAL database (22) . These data were individually linked to sociodemographic characteristics from the LISA register (23) .
Study Base
The study base included people who were employed, ages 25 to 59, and residents of Stockholm County in 2001 (n = 684,241). We identified people who had been admitted to the hospital for a primary diagnosis of a MSD in 2001 and thereby were considered exposed. The employed population, not admitted to the hospital for MSDs, served as a reference group. The intention was to study the impact of hospital admission in 2001, rather than earlier admissions. Accordingly, people who had received inpatient care for a MSD two years prior (in 1999 and/or 2000) were excluded. These restrictions resulted in a final sample of 1,888 people. In the regression analyses, people who had moved outside Stockholm County or died during the follow-up were excluded (women, 7.4%, n = 65; men, 7.7%, n = 78).
Measures
The exposure measure was a MSD (M00-M99), identified by in-patient care registers and clinically classified according to the ICD-10 classification (24) . Disorders due to injury or trauma were not included. The outcome measure was economic activity, divided into employed and non-employed, collected at the end of each year 2002-2006. Non-employment included unemployment, disability pension, and "others" (students; people in military service, on social assistance, or with no registered income; and unclassified people). All individuals in fulltime or part-time employment were considered employed. Age was categorized into four groups (25-34, 35-44, 45-54, and 55-59) . Education was measured by years of education and categorized into short education (compulsory education £ nine years), intermediate education (upper secondary school 10-12 years), and long education (higher education ³ 13 years). Country of birth was dichotomized as Swedish-born and foreign-born.
Statistical Analysis
Age-standardized employment rates were calculated for each year with 95 percent confidence intervals (95% CI) between 2002 and 2006 using the European standard population (25) . Age-standardized rates were also calculated for unemployment, disability pension, and "others" not in employment, respectively, in 2006. Analyses were stratified by gender, education, and country of birth. Multivariate Cox proportional hazards regression analysis (26) was used to estimate the hazard risks with 95 percent CI of non-employment in 2006 among people resident in Stockholm County. Hazard risks of disability pension and unemployment were calculated separately. The PHREG procedure in the statistical analysis system, SAS, was used, taking gender, age, educational level, and country of birth into account (27) .
Ethical Approval
This study was approved by the Stockholm Regional Ethical Review Board (2008/1004-32).
RESULTS
At baseline, the mean age of employed people admitted to the hospital and diagnosed with a MSD was 43.7 years. The mean age was 41.2 years in the reference group.
Social Differentials in Employment
The decrease in annual age-standardized employment rates among those with MSDs during 2001-2006 was more pronounced for women than for men ( Table 1) . The difference between the exposed group and the reference group was statistically significant and was greater for women (10.2 percentage points) than for men (4.3 percentage points). A gradient in age-standardized employment rates by education was seen among women and men. Among women with MSDs, the gap in employment was 29.1 percentage points, a statistically significant difference, between those with short and long education at follow-up 2006. Among men with MSDs, the equivalent differential was 7.1 percentage points and was not statistically significant. A similar, but smaller, trend was seen in the reference groups. Foreign-born people with MSDs experienced a greater drop in employment than people with MSDs born in Sweden. Among all individuals analyzed in the same regression model, the exposed group had a higher risk of non-employment in 2006 compared to the reference group (women, 1.52, 95% CI 1.33-1.74; men, 1.31, 95% CI 1.15-1.50). The increased risk remained after controlling for age, length of education, and country of birth (women, 1.47, 95% CI 1.28-1.50; men, 1.28, 95% CI 1.12-1.46; data not shown). Separate analyses among people with MSDs showed a gradient by educational level, particularly among women ( Table 2 ). Females with short education were more than twice as likely to be non-employed as those with long education. There was also an elevated risk for non-employment for foreign-born people with MSDs. Among female people with MSDs, all age groups older than 25-34 years were at lower risk of non-employment. Only men with MSDs aged 55-59 had a statistically significant excess risk of non-employment.
Social Differentials in Unemployment
At follow-up in 2006, no statistically significant differences were seen in agestandardized unemployment rates between men and women with MSDs and the reference group (Table 3) . A trend of higher unemployment by shorter education was seen, but the results were only statistically significant in the reference group. Foreign-born men and women with MSDs had higher age-standardized unemployment rates in comparison to Swedish-born, but the differences were not statistically significant. At follow-up in 2006, women with MSDs and short education were twice as likely to be unemployed as women with long education. No statistically significant excess risk of unemployment was observed for men. There was a statistically significant increased risk of unemployment for foreign-born men with MSDs, but not for women.
Social Differentials in Disability Pension
Women with MSDs had statistically significant, higher age-standardized disability pension rates than men with MSDs at follow-up in 2006 (4.6 percentage points), and the equivalent differences in the reference group were 0.9 percentage points. A statistically significant, higher rate of disability pension was seen among people with MSDs and short education compared to those with long education at follow-up in 2006 (women, 20.6 percentage points; men, 6.6 percentage points). The rates among foreign-born people with MSDs were higher than rates for Swedish-born people with MSDs (women, 9.5 percentage points; men, 10.4 percentage points). Among people with MSDs, the hazard risk for receiving disability pension at follow-up in 2006 was higher and statistically significant among people with short and intermediate education compared to the risk for Table 2 Hazard risks with 95% confidence intervals of non-employment, unemployment, and disability pension at Table 3 Age people with long education. Foreign-born people with MSDs had a greater risk of receiving disability pension than their Swedish-born counterparts.
Social Differentials Among Others not in Employment
No statistically significant results were found for the category of "others" among the non-employed, which included students, people in military service, people on social allowances, and people with no registered income (data not shown).
DISCUSSION
The results show that, among employed individuals, having a MSD requiring inpatient treatment was independently associated with an increased risk of nonemployment compared to a reference group of employed individuals without MSDs. This was expected because it is known that MSDs have a detrimental impact on individuals' ability to work over time (18) . Among those with MSDs, social differentials were seen. In particular, women, people with short education, and foreign-born people experienced a great drop in employment and a higher risk of non-employment over the five-year follow-up. Our findings were consistent with previous longitudinal studies conducted in Sweden in the late 1990s showing that people reporting limiting, longstanding illness in non-manual jobs had better chances to remain in work, while unemployment and economic inactivity were more likely in lower socioeconomic groups (19) . The social pattern of non-employment among people admitted to the hospital following a specific diagnosis was also seen by this time (28, 29) . The Swedish post-recession period, after 1997, was dominated by falling unemployment and economic upswing. However, structural changes in the Swedish labor market contributed to the rising number of people excluded from the workforce; higher levels of long-term sickness absence, particularly among women, occurred; and increasing prevalence of disability pension was seen (11, 30) . Our study, conducted between 2001 and 2006, corresponded with these trends and showed lower employment rates and higher disability pension rates for women compared to men (31) . The analyses showed that having short education increased the gender difference. This was in line with a previous longitudinal study on the Swedish development of sickness absence and disability pension, which showed that rates of return to work after long-term sick leave declined considerably from the early 1990s to the early 2000s, especially among lowskilled women with health problems (32) .
The generally weaker labor market attachment for certain groups may increase among people with health problems. Our findings of more severe consequences following hospital admission for a MSD for women, people with short education, and foreign-born people may mirror these groups' generally more insecure position in the Swedish labor market. Other studies have argued that this may also reflect a process of discrimination, in which the unwanted labor force is sorted out from the labor market, particularly low-skilled women with reduced work ability (32) . Another potential explanation is the gender-segregated labor market, where women in low-skilled jobs have more unfavorable and insecure employments, fewer possibilities to adjust work, and fewer alternative employments (11, 33) . Furthermore, in our study, the differentials in employment rates between foreign-born and Swedish-born people were more pronounced for men with MSDs than for women, which could be partly explained by an overall higher employment rate for Swedish-born men.
A statistically significant increased risk of unemployment among people with MSDs was found only among women with short education. This may be partly a result of small sample size. However, it may also imply that the Swedish sickness benefit system prevents people with reduced ability to work from being unemployed, which is more likely in other countries, and instead provides this group with sickness or disability benefits (34) .
The small sample size did not allow subgroup analysis within the group "others" among the non-employed. However, given the restrictive changes in sickness insurance implemented in 2008, it will be important to closely monitor this group in future studies as these changes seem to result in increased numbers falling outside sickness and disability benefits.
Inequalities in health are generated through different pathways. Diseases are socially patterned, and individuals in lower socioeconomic groups may experience a greater severity of disease (35). Our study confirms that the social consequences of a given disease are also socially patterned with respect to gender, length of education, and country of birth. Therefore, to reduce inequalities in health, a range of measures with different policy entry points are needed, from prevention of disease to reducing the social and economic consequences of disease.
The main strength of this register-based study is the longitudinal design and the individual linkage between health service data and sociodemographic information. The study sample was limited to inpatient care, which is considered reliable data, and it is a strength of the study to have clinical diagnoses. The diagnosis group of MSDs covers several conditions (e.g., arthrosis, joint and disc disorders) and may vary in need for care and recovery. Only primary diagnoses were included and information on the severity of disease was not available. Moreover, the study only included health service use data at baseline, not at follow-up. The selection of patients in the study may not fully mirror the impact of MSDs because a large group of patients diagnosed with a disorder receive only outpatient care. In addition, different social groups seek care in a differential manner. This potential bias is inherent in the use of register data, but must be considered when interpreting the results of differentials in exclusion from the labor market.
The limited sample size only allowed the variable country of birth to be dichotomized into foreign-born and Swedish-born because of power problems. It is important to emphasize that foreign-born people are a heterogeneous group and that labor market attachment varies considerably among migrant groups.
The restriction that only employed people were included at baseline is likely to result in an underestimation of the impact of disease and the social differentials in non-employment. The fact that the outcome variable economic activity was not divided in full-time and part-time employment may have underestimated the employment consequences. Health status prior to the inpatient care in 2001 was not considered.
CONCLUSION
Our findings suggest that among people ages 25 to 59, the employment consequences of MSDs seem to be unequally distributed between social groups during 2001-2006. Short education increased the gender difference, so that women were more susceptible than men to being non-employed. Among women with MSDs, unemployment and disability pension were more likely for those with short education than those with long education. Foreign-born people were also more likely to be non-employed and to receive disability pension compared to Swedish-born people. The socially patterned employment consequences of disease shown in the study may contribute to health inequalities, which should be of concern to policymakers. 35 
